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Active Vibration Control of Flexible Robot Arm for Manual Operation
*Y. Masui, H. Satoh (Nagaoka National College of Tech.)

Abstract— This paper deals with active vibration control of flexible robot arm for manual operation. Robot
arm has been used in many fields of industry. Upon request, such as lightweight and high-speed operation
of the robot arm, the robot arm will have the flexibility. Therefore, many researches about flexible robot
arm have been reported. However, the input signals are used in these studies, a known input signal is a step
or impulse. In this research, we construct the vibration control system of flexible robot arm for a random
signal. Linear quadratic regulator method is used to design the controller to achieve reduced vibration. The
experimental results show the effectiveness of the designed control system for a random signal.

Key Words: Active Vibration Control, Flexible Robot Arm, Manual Operation, Linear Quadratic Regulator
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Table 1: Physical parameters of flexible arm

Mass [kg] Influence coefficient
my = 0.132 m = 0.0052
mgy = 0.100 12 = 0.0001
ms3 = 0.100 n3 = 0.0210

Stiffness [N/m] | Damping [N-s/m]

k01 = —295.7 Vo1 — 0.0404
ko2 = —940 vo2 = 0.0828
ko3 = 12700 vp3 = 0.3096
k12 = 600 V12 = 0.0126
klg = —50 V13 = 0.0010
/4}23 = 2600 Vo3 — 0.0546
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Table 2: Area ratios of response

Controller Angle Vibration Are'a
control control ratio
Controllerl | 499.7366 | 149.1098 | 0.2984
Controller2 | 499.7366 72.2999 0.1447
Controller3 | 499.7366 71.1508 | 0.1424
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